of a ubiquitously expressed gene before the radiation of the melanogaster subgroup, followed by a period of rapid divergence and acquisition of a critical male germline-specific function. Interestingly, K81 has adopted the expression profile of a flanking gene suggesting that place during spermiogenesis.
Results

Molecular Identification of K81
The original K81 1 mutant allele was mapped near the rough gene on chromosome 3R by its noncomplementation with the Df(3R)ro XB3 deficiency (97D2-9) [18] . The generation of small noncomplementing deficiency alleles of K81 (K81 [2] [3] [4] [5] [6] ) mapped this gene to an ‫1ف‬ kb interval between Rb97D and rough [18] . The Drosophila genome project [20] predicts a single gene, CG14251, within this region with an ORF of 184 amino acids ( Figure  2A ). We amplified and sequenced CG14251 from wildtype and K81 1 homozygous flies. As expected, the 555 bp coding sequence was identical to the predicted CG14251 gene. Sequences from K81 1 were identical to CG14251 with the exception of a 38 bp insertion near its 5Ј end. This insertion contains a 30 bp match to the inverted terminal repeats of the Drosophila P-element transposon and an 8 bp duplication of the insertion site ( Figure 2B ) strongly suggesting that the mutation arose from the imperfect excision [21] of a natural P element from CG14251. This insertion results in a premature stop codon after the first 15 residues of the predicted protein ( Figure 2B ). Thus, the molecular nature of this lesion is consistent with genetic evidence that K81 1 is an amorphic mutation. To demonstrate that this mutation in CG14251 is responsible for the K81 phenotype, we performed rescue experiments of the mutant phenotype with a transgene containing a wild-type copy of CG14251 (Figure 2A ). This transgene fully rescued the fertility of 2 mutant males (data not shown), thus confirming that CG14251 is the ms(3)K81 gene. showing that CG6874 expression is positively regulated degree of sequence identity and conservation. All evoluby both the E2F1 transcription factor [35] and the oncotionary rate comparisons between sister species and gene Ras [36] . E2F1 is known to activate target genes across the melanogaster subgroup reveal conservative required for G1/S progression, DNA replication, and miand homogeneous rates consistent with purifying selectosis, whereas Ras is a well-known inducer of cell proliftion throughout the subgroup (Table 1) . We also verified eration. Thus, these data implicate CG6874 in cell cycle that these K81 orthologs are expressed in adult males progression. It will be of interest to determine the func-( Figure 3A) , suggesting a conserved function for K81 tional relationship between the presumed general role of within the subgroup.
K81 Is Expressed in the Male Germline
CG6874 and the function of K81 in primary spermatocyte The restricted distribution of K81 with the melanogascells. ter subgroup suggests that this gene was created and fixed in a common ancestor to this subgroup after the Conclusions obscura-melanogaster group divergence ‫03ف(‬ Mya) [25, 26] . Previous studies have shown that genes restricted
The combined use of molecular genetics and comparative evolutionary genomics has provided insights into to the melanogaster subgroup were most probably cre- 
